WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Incenutional Bureau 




PCX 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

A61K 31/17, 31/235, 31724, 31A65, 
31/155, 31/19 



Al 



(11) International Publication Number: WO 97/45111 

(43) International Publication Date: 4 December 1997 (04.12.97) 



(21) International Application Number: PCrr/EP97/02724 

(22) International Filing Date: 26 May 1997 (26.05.97) 



(30) PriMily Data: 
0602/96 



24 May 1996 (24.05.96) 



DK 



(71) Applicant (for all designated Stales except US): NEU- 

ROSEARCH A/S (DK/DK); Smedeland 26B. DK-2600 
Glostrup (DK). 

(72) Inventors; and 

(75) Inventora/AppUcants (for US onfyH CHRISTOPHERSEN, 
Palle [DK/DK]: Axel Juels A116 48. DK-27S0 Ballerup 
(DK). PEDERSEN. Ove [DK/DK]: TVindelstnipvej 38, DK- 
4100 Ringsted (DK). 

(74) Agent: GRONECKER. KINKELDEY, STOCKMAIR & 
SCHWANHAUSSER; Maximilianstrasse 58. D-80538 
MQnchen (DE). 



(81) Designated States: AL. AM. AT, AU, AZ. BA. SB, BG, BR, 
BY, CA, CH, CN, CU, CZ. DE, DK. EE, ES, Fl. GB. GE. 
GH, HU. IL. IS, JP. KE, KG, KP. KR, K2, LC, LK. LR, 
LS, LT. LU. LV, MD, MG, MK. MN, MW, MX. NO. NZ. 
PL, FT, RO. RU. SO, SE, SG. SI, SK, TJ, TM, TR. TT, 
UA. UG, US, UZ, VN, YU, ARIPO patent (GH. KE, LS, 
MW, SD, SZ. UG), Eurasian patent (AM, AZ, BY, KG, KZ. 
MD, RU, TJ, TM), European patent (AT. BE, CH, DE. DK. 
ES, n. FR. GB, GR. IE, IT, LU. MC. NL, PT, SE), OAPI 
patent (BF, BJ. CF, CG, CI, CM, GA, GN. ML. MR. NE, 
SN. TD. TG). 



Published 

With international search report. 



(54) Title: PHENYL DERIVATIVES USEFUL AS BLOCKERS OF CHLORIDE CHANNELS 




(57) Abstract 

The present invention relates to a method for the treatment of a disorder or disease of a living animal body, including a human, 
which disorder or disease is responsive to the blocluide of chloride channels, comprising administering to a living animal body in need 
thereof a therapeutically effective amount of a compound having formula (1) or a phanmaceutically acceptable salt thereof wherein R^. R-^, 
R^ and R^ arc each independently selected from hydrogen, alkyl, cycloallcyl, cycloalkylalkyl. alkenyl. alkynyl. alkoxy. hydroxy, halogen. 
trifluorcMncthyl, trifliioronr>cthoxy, cyano, nitro, amino, and aryl, aralkyi, arylamino. aryloxy, aryl-CO-, or hcteroaiyl, wherein the aryl or 
hcteroaryl group may be substituted one or more times with sul>stitucnts selected from alkyl, cycloalkyi, cycloalkylalkyl, alkenyl» alkynyl, 
hydroxy, alkoxy. halogen, triiluoromethyl. trifluoromethoxy, cyano, nitro and amino; or R' and R* or R^ and R^ together form a fused 4 
to 7 membered caibocyclic ring which may be unsaturated, or partially or fully saturated while the other substituents R^, R^. R* and R^ 
is as defined above; Y is -CO-, -CS-, -SO2-, or -C(-N-R8)-, wherein R> is hydrogen, alkyl. or cyano; X is -NH-, -CH2-NH-, -SO2-NH-, 
or -CH2-; Z is -NR*-. -O-, -CH-CH-, -N-CH-, -CH-N-. or .NR*-CH2-, wherein R* is hydrogen, or alkyl: R«", R"^ R»^ R"^ and R»^ are 
each independently selected from hydrogen, alkyl, cycloalkyi. cycloalkylalkyl. alkenyl, alkynyl, alkoxy, hydroxy, halogen, trifluoromethyl, 
trifluoromethoxy, cyano, niuo, amino, and aryl, aralkyi, arylamino, aryloxy. aryl-CO-. or hcteroaryl, wherein the aryl or beteroaryl group 
may be substituted one or more times with substituents selected from alkyl, cycloalkyi, cycloalkylalkyl, alkenyl. alkynyl, hydroxy, alkoxy, 
halogen, trifluoromethyl, trifluoromethoxy, cyano, nitro and amino; or one of R" and R»^ R*^ and R»^ R" and R** or R»* and R'^ together 
form a fused 4 to 7 membered carbocyclic ring which may be unsaturated, or partially or fully saturated while the other substituents R", 
Ri^ R>3. K^^ and Ri^ is as defined above. 
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Phenyl derivatives useful as bioclcers of chloride channels 



The present invention relates to phenyl derivatives which are valuable bioclcers of 
chloride channels and as such useful for the treatment of sickle cell anaemia, brain 
oedema following ischaemia or tumours, diahreea, hypertension (diuretic) and for the 
reduction of the intraocular pressure for the treatment of disorders such as glaucoma. 
The compounds of the invention may also be useful in the treatment of allergic or 
inflammatory conditions and for the promotion of wound healing. 



Chloride channels serve a wide variety of specific cellular functions and contribute to 
the normal function of skeletal and smooth muscle cells. Blockers of chloride channels 
are known to be useful in the treatment of brain oedema following ischaemia or 
tumours, diahreea, hypertenston (diuretic) and for the reduction of the intraocular 
pressure in disorders such as glaucoma. 

Sickle cell anaemia and the existence of sickle haemoglobin was the first genetic 
disease to be understood at the molecular level. The genetic defect underiying sickle 
cell anaemia causes the substitution of a single amino acid resulting in a mutant 
haemoglobin, sickle haemoglobin. 

The physical manifestations of sickle cell disease is anaemia and painful ischaemic 
crises due to occlusion of the microcirculation by deformed erythrocytes (sickle cells). 
The primary cause of sickle erythrocyte deformation and distortion (or sickling) is a 
reversible polymerisation and gelation of sickle haemoglobin induced at the low oxygen 
tensions prevalent in metabolically active tissues. Stokle cells are also characterised 
by an enhanced cation penmeability, resulting in cation depletion and cellular 
dehydration. Since the delay time for the polymerisation has been described as an 
extremely steep function of the sickle haemoglobin concentration Itself, any decrease 
in cell volume will greatly increase the probability of sickling and thereby of vessel 
occlusion. Compounds which blocks the deoxygenation induced salt and volume 
(water) loss may delay the sickling process enough to avoid occlusion upon the 
passage of the sickle erythrocyte through metabolically active tissue. It has been 
estimated that a delay time of only 10 sec may suffice. 



Background 
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Several membrane ion channels and transporters present in normal erythrocytes has 
been suggested to participate in the altered membrane permeabilities of sickle cells. 
The favoured hypothesis has been stimulation of the Ca^^-activated K^-channel and 
several blockers of this channel has been suggested as therapeutic agents for the 
treatment of sicMe-cell anaemia ( Effects of Cetiedil on Monovalent Cation 
Permeability in the Erythrocyte: An explanation for the Efficacy of Cetiedil in the 
treatment of Sickle Cell Anaemia, Berkowitz. L. R., Omnger, E. P., Blood cells* (283- 
288 (1982) and US patent No. 5.273.992). 

Since, K* efflux through a K-channel must be followed by an equal efflux of CI' to 
maintain electroneutrality, blockade of erythrocyte chloride channels are predicted to 
be as effective as blocking the K-channels itself. An advantage to the use of chloride 
channel blockers is that salt loss which may occur due to activation of unknown 
K-channel types will indirectly be blocked too. 

The compounds according to the invention are valuable blockers of chloride channels 
as determined by concomitant measurements of conductive netfluxes of chloride and 
membrane potentials in suspensions of erythrocytes, and the compounds are therefore 
predicted to be useful in the treatment of aliments responsive to the blockade of 
chloride channels. 

The use of blockers of chloride channels for the treatment of sickle-cell anaemia form 
a new therapeutic approach. 

Several chloride channel blockers and the use thereof have already been described in 
the technical literature: 

Pftugers Arch (1986), 407 (suppl. 2), pages 128-141 describes several compounds 
with chloride channel blocking activity. A very potent compound described herein is 
5-nitro-2-(3-phenylpropytamlno)benzoic acid. The reference do not disclose the use of 
chloride channel blockers for the treatment of sickle cell anaemia. 



US patent No. 4.889.612 describes Calixarene derivatives and their use as chloride 
channel blockers. 
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US patent No. 4.994.493 describes certain 5-nitrobenzoic acid derivatives and their 
use in the treatment of cerebral oedema. 

WO 96/16647 describes the use of chloride channel blockers for the reduction of the 
intraocular pressure and specifically the use of chloride channel blockers for the 
treatment of glaucoma. 



It is an object of the present invention to provide a series of phenyl derivatives and 
pharmaceutically acceptable salts thereof which are useful for the preparation of a 
medicament for the treatment of disorders or diseases responsive to the blockade of 
chloride channels. 

Still another object of the present invention is to provide a method of treating disorders 
or diseases responsive to the blockade of chloride channels, such as for example brain 
oedema following ischaemia or tumours, diahreea» hyperter^k)n (diuretic), glaucoma 
and in particular sickle-cell anaemia. A further object of the present invention is to 
provide a method for the treatment of allergic or inflammatory conditions and for the 
promotion of wound healing. 



Objects of the Invention 



Summary of the Invention 



The invention then comprises, inter alia, alone or in combination: 



The use of a compound having the formula 




or a pharmaceutically acceptable salt thereof 



wherein 
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R^, R^. R^and R^ are each independently selected from hydrogen; alkyl; 
cycloalkyl; cycloalkytalkyi; alkenyl; alkynyl; alkoxy; hydroxy; halogen; trifluoromethyl; 
trifluoronriethoxy; cyano; nitro; amino; and aryl, aralkyl arylamino, aryloxy, aryl-CO-, or 
heteroaryl, wherein the aiyl and heteroaryl groups may be substituted one or more times 
with substituents selected from alkyl, cyctoalkyi, cydoalkylalkyl, alkenyl, alkynyl, hydroxy, 
alkoxy, halogen, trifluoromethyl, trifluoromethoxy, cyano, nitro and amino; and heteroaryl. 
or R^and R^ or R* and R* together form a fused 4 to 7 membered carbocyclic ring which 
may be unsaturated, or partially or fully saturated while the other substituents R^, R^, R^ 
and R^ is as defined above; 

Y is -CO-, -CS-, -SO2-. or -C(=N-R®)-, wherein R® is hydrogen, alkyl. or cyano; 
X is -NH-, -CH2-NH-. -SO2-NH-. or CH2; 

Z is- NR*-, -0-. -CH=CH-, -N=CH-, -CH^N-, or -NR^-CHg- ; wherein R® is hydrogen, or 
alkyl; 



R^\ R^^, R^^, R^^and R^^are each independently selected from hydrogen; alkyl; 
cycloalkyl; cydoalkylalkyl; alkenyl; alkynyl; alkoxy; hydroxy; halogen; trifluoromethyl; 
trifluoromethoxy; cyano; nitro; amino; and aryl, aralkyi, arylamino, aryloxy, aryl-CO-. or 
heteroaryl, wherein the aryl or heteroaryl group may be substituted one or more times 
with substituents selected from alkyl, cycloalkyl, cycloalkylalky. alkenyl, alkynyl, hydroxy, 
alkoxy, halogen, trifluoromethyl, trifluoromethoxy, cyano, nitro and amino; or one of R^^ 
and R*^, R'^ and R^^ R'^and R^^or R^* and R^^ together fomri a fused 4 to 7 membered 
cart>ocyclic ring which may be unsaturated, or partially or fully saturated while the other 
substituents R^\ R^^, R*^. R^^ and R^* is as defined above, for the preparation of a 
medicament for the treatment of a disorder or disease of a living animal body, including a 
human, which disorder or disease is responsive to the blockade of chloride channels; 



and 



the use of a compound as above for the preparation of a medicament for the treatment 
of sickle-cell anaemia, brain oedema following ischaemia. or tumours, diahreea. 
hypertension (diuretic) and glaucoma; 
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the use of a compound as above for the preparation of a medicament for the treatment 
of allergic or inflammatory conditions and ulcers; 

a method for the treatment of a disorder or disease of a living animal body, including a 
human, which disorder or disease is responsive to the blockade of chloride channels, 
comprising administering to a living animal body in need thereof a therapeutically 
effective amount of a compound having the formula 



R^^ R^^ OH r" 




or a pharmaceutically acceptable salt thereof 
wherein 

R^, R^, R^and R^ are each independently selected from hydrogen; alkyi; 
cyctoalkyi; cyck>alkylalkyl; alkenyl; alkynyt; alkoxy; hydroxy: halogen; trifluoromethyl; 
trifluoromethoxy; cyano; nitro; amino; and aryl, aralkyi, arytamino. aryloxy, aryl-CO-, or 
heteroaryl, wherein the aryl or heteroaryl group may be substituted one or more times 
with substituents selected from alkyl. cycloalkyi, cycloalkylalkyi, alkenyl, alkynyl, hydroxy, 
alkoxy, halogen, trifluoromethyl, trifluoromethoxy; cyano, nitro and amino; or R^and R* or 
R'* and R^ together form a fused 4 to 7 membered carbocyclic ring which may be 
unsaturated, or partially or fully saturated while the other substituents R^, R^, R^ and R^ 
is as defined above; 

Y is -CO-, -CS-, -SO2-, or -C(=N-R®)-, wherein R® is hydrogen, alkyl, or cyano; 
X is -NH-, -CH2-NH-. -SO2-NH-. or -CH2-; 

Z is NR^ O, -CH=CH., -N^CH-, -CH=N-. or -NR^-CHaS wherein R^ is hydrogen, or 
alkyl; 

R", R^^ R^^, R'^'and R'^are each independently selected from hydrogen; alkyl; 
cycloalkyi; cycloalkylalkyi; alkenyl; alkynyl; alkoxy; hydroxy; halogen; trifluoromethyl: 
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trifluoromethoxy; cyano; nitro; amino; and aryt, aralkyl. arylamino, arytoxy. aryl-CO-, or 
heteroaryl. wherein the aryl or heteroaryl group may be substituted one or more times 
with substituents selected from alkyi, cycloalkyi, cycloalkylalkyi, alkenyl, alkynyl. 
hydroxy, alkoxy. halogen, trifluoromethyl, trifluoromethoxy, cyano, nitro and amino; or 
one of R^^ and R^^ and R^^ R^and R"or R^^ and R^^together form a fused 4 to 7 
membered carbocyclic ring which may be unsaturated, or partialiy or fully saturated 
while the other substituents R", R^*, R", R'*and R'* is as defined above; 

a method for the treatment of a disorder or disease of a living animal body which 
disorder or disease is sickle-cell anaemia, brain oedema following ischaemia, or 
tumours, diahreea, hypertension (diuretic) or glaucoma comprising administering to a 
living animal body, including a human, in need thereof a therapeutically effective 
amount of a compound as defined above; and 

a method for the treatment of a disorder or disease of a living animal body which 
disorder or disease is allergic or inflammatory conditions or ulcers comprising 
administering to a living animal body, including a human, in need thereof a 
therapeutically effective amount of a compound as above. 

Examples of pharmaceutically acceptable addition salts include inorganic and organic 
acid addition salts such as the hydrochloride, hydrobromide, phosphate, nitrate, 
perchlorate, sulfate, citrate, lactate, tartrate, maleate, fumarate, mandetate, benzoate, 
ascorbate, cinnamate, benzenesulfonate. methanesutfonate. stearate, succinate, 
glutamate, glycollate, toluene-p-sulphonate, formate, malonate, naphthatene-2- 
sulphonate, salicylate and the acetate. Such salts are formed by procedures well 
known in the art. 

Other adds such as oxalic acid, while not in themselves pharmaceutically acceptable, 
may be useful in the preparation of salts useful as intermediates in obtaining 
compounds of the invention and their pharmaceutically acceptable acid addition salts. 

Halogen is fluorine, chlorine, bromine or iodine. 
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AlkyI means a straight chain or branched chain of one to six carbon atoms, including 
but not limited to. methyl, ethyl, propyl, isopropyl, butyl, isobutyl. t-butyl, pentyl, and 
hexyl; methyl, ethyl, propyl and isopropyl are preferred groups. 

Cycloalkyl means cyclic alkyi of three to seven carbon atoms, including but not limited 
to cyclopropyl, cydobutyl, cyclopentyl. and cyctohexyl; 

CycloalkylalkyI means cycloalkyl as above and alkyI as above, meaning for example, 
cyclopropylmethyl. 

Alkenyl means a group of from two to six carbon atoms, including at least one double 
bond, for example, but not limited to ethenyl, 1.2- or 2,3-propenyl. 1,2-, 2,3-, or 
3,4-butenyl. 

Alkynyl means a group of from two to six carbon atoms, including at least one triple 
fc>ond, for example, but not limited to ethynyl, 1 ,2-, 2,3-propynyl, 1 ,2-, 2,3- or 3,4- 
butynyl. 

Aikoxy is 0*alkyl, wherein alkyI is as defined above. 

Amino is NHz or NH-alkyI or N-(alkyl)2. wherein alkyI is as defined above. 

Heteroaryl is a 5- or 6-membered heterocyclic monocyclic group. Such a monocyclic 
heteroaryl group includes, for example, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3- 
yl, isoxazol-4*yl, lsoxazol-5-yl, thiazol-2-yl, thiazol-4-yl, thiazoi-5-yi, isothiazol-3-yl, 
isothiazol-4-yl, isothiazol-5-yl, 1 ,2,4-oxadiazol-3-yl, 1 ,2,4-oxadiazol-5*yl, 1,2.4- 
thiadiazol-3-yl. 1.2.4-thiadiazol-5-yl, 1 ,2,5-oxadiazol-3-yl, 1,2,5-oxadiazol-4-yl, 1,2,5- 
thiadiazol-3-yl, 1,2.5-thiadiazol-4-yl, 1-lmidazoiyl, 2-imidazolyl. 4-imidazolyl. 1-pyrrolyl, 
2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- 
pyridyl. 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2- 
pyrazinyl. 1-pyrazolyl, 3-pyrazolyl and 4-pyrazotyl. 



Aryl means an aromatic group such as phenyl or naphtyl. 
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AratkyI means arylalkyi wherein aryl and alkyi is as defined above, meaning for 
example benzyl or phenethyl. 

I.p. means intraperetoneally, which is a well known route of administration. 

P.O. means peroral, which is a well known route of administration. 

Further, the compounds of this invention may exist In unsolvated as well as in solvated 
forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In 
general, the solvated forms are considered equivalent to the unsolvated forms for the 
purposes of this invention. 

It will be appreciated by those skilled in the art that the compounds of the present 
invention contain several chiral centres and that such compounds exist in the fonm of 
isomers (i.e. enantkxners). The invention includes all such isomers and any mixtures 
thereof including racemic mbctures. 

Some of the compounds of the present invention exist in (+) and (-) forms as well as in 
rac6mic forms. Racemic forms can be resolved into the optical antipodes by known 
methods, for example, by separation of diastereomeric salts thereof with an optically 
active add, and liberating the optically active amine compound by treatment with a 
base. Another method for resolving racemates into the optical antipodes is based upon 
chromatography on an optically active matrix. Racemic compounds of the present 
invention can thus be resolved into their optical antipodes, e.g., by fractional 
crystallization of d- or I- (tartrates, mandelates, or camphorsulphonate) salts for 
example. The compounds of the present invention may also be resolved by the 
formation of diastereomeric amides by reaction of the compouruis of the present 
invention with an optically active activated carboxyllc add such as that derived from (+) 
or (-) phenylalanine. (+) or (-) phenylglycine. (+) or (-) camphanic acid or by the 
formation of diastereomeric carbamates by reaction of the compounds of the present 
invention with an optically active chloroformate or the tike. 



Additional methods for the resolvation of optical isomers, known to those skilled in the 
art may be used, and will be apparent to the average worker skilled In the art. Such 
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methods include those discussed by J. Jaques. A. Collet, and S. Wilen in 
"Enantiomers. Racemates. and Resolutions". John Wiley and Sons. New York (1981 ). 

The compounds of the invention may be prepared In numerous ways. The compounds 
of the invention and their pharmaceutically acceptable derivatives may thus be 
prepared by any method known in the art for the preparation of compounds of 
analogous stmcture. and as shown in the representative examples whtoh follow. 

Biology 

The compounds of the present invention are potent blockers of chloride channels in 
nomiai as well as sickle cell erythrocytes. The ability of the compounds to block the 
erythrocyte chloride channels could not be demonstrated by classical 
electrophysfological measurements such as patch clamping, since the channel unit 
conductance is below the detectton Hmit of these technUjues. 

AH dose-response experiments were therefore perfonned by concomitant 
measurements of conductive netfluxes of Cr (Ja) and membrane potentials (V„) in 
suspensions of erythrocytes (Bennekou. P. and Christophersen. P. (1986). Flux ratio 
of Valinomydn - Mediated Fluxes across the Human Red Cell Membrane in the 
presence of the Protronophore CCCP. J. Membrane Bfol. 93. 221-227. ). The 
membrane CI -conductances were calculated by the following equation (Hodgkin. A. L. 
and Huxley. A.F. (1952) The components of membrane conductance in the giant axon 
of loligo. J. Physiol. Lond. 116. 449-472): 



F* Jc. 

Gd = 



(V„ - Ea) 



where F is the Faraday constant and Ea is the Nemst potential for the Cl-ton. 
Administration of N-(3-Trifluoromethylphenyl)-N'-(2-hydroxy-3-nitro-phenyl) urea to a 
suspension of nom«l erythrocytes blocked Go more than 95 % with an ICso-value of 4 
iiM. The compound equipotently blocked Ga from oxygenated as well as 
deoxygenated homozygoteous sickle cell erythrocytes. 
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Pharmaceutical compositions 



While it is possible that, for use In therapy, a compound of the invention may be 
administered as the raw chemical, it is preferable to present the active Ingredient as a 
pharmaceutical formulation. 

The Invention thus further provides pharmaceutical formulations comprising a 
compound of the invention or a pharmaceutically acceptable salt or derivative thereof 
together with one or more pharmaceutical^ acceptable carriers therefor and» 
optionally, other therapeutic and/or prophylactic Ingredients. The carrier(s) must be 
''acceptable" in the sense of being compatible with the other ingredients of the 
formulation and not deleterious to the recipient thereof. 

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical 
(irK:luding buccal and sub-lingual), vaginal or parenteral (including Intramuscular, sub- 
cutaneous and intravenous) administration or In a form suitable for administration by 
inhalation or insufflation. 

The compounds of the invention, together with a conventional adjuvant, carrier, or 
diluent, may thus be placed into the form of pharmaceutical compositions and unit 
dosages thereof, and in such form may be employed as solids, such as tablets or filled 
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules 
filled with the same, all for oral use, in the form of suppositories for rectal 
administration; or In the form of sterile injectable solutions for parenteral (including 
sut>cutaneous) use. Such pharmaceutical compositions and unit dosage forms thereof 
may comprise conventional ingredients in conventional proportions, with or without 
additional active compounds or principles, and such unit dosage forms may contain 
any suitable effective amount of the active ingredient commensurate with the intended 
daily dosage range to be employed. Formulations containing ten (10) milligrams of 
active ingredient or, more broadly, 0.1 to one hundred (100) milligrams, per tablet, are 
accordingly suitable representative unit dosage forms. 



The compounds of the present invention can be administrated in a wide variety of oral 
and parenteral dosage forms. It will be obvious to those skilled In the art that the 
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following dosage forms may comprise, as the active component, either a compound of 
the Invention or a phamnaceutlcally acceptable salt of a compound of the invention. 

For preparing pharmaceutical compositions from the compounds of the present 
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form 
preparations irrclude powders, tablets, pills, capsules, cachets, suppositories, and 
dispersible granules. A solid carrier can be one or more substances which may also 
act as diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders, 
preservatives, tablet disintegrating agents, or an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with the finely 
divided active component. 

in tablets, the active component is mixed with the carrier having the necessary binding 
capacity in suitable proportions and compacted in the shape and size desired. 

The powders and tablets preferably contain from five or ten to about seventy percent 
of the active compound. Suitable carriers are magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose. sodium carboxymethylcelluiose, a low melting wax. cocoa butter, and 
the like. The term 'preparation'* is intended to include the fonnulation of the active 
compound with encapsulating material as carrier providing a capsule in which the 
active component, with or without carriers, is surrounded by a carrier, which is thus in 
association with it. Similarly, cachets and lozenges are included. Tablets, powders, 
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral 
administration. 

For preparing suppositories, a low melting wax, such as admixture of fatty acid 
glycerides or cocoa butter, is first melted and the active component is dispersed 
homogeneously therein, as by stirring. The molten homogenous mixture is then poured 
into convenient sized molds, allowed to cool, and thereby to solidify. 



Formulations suitable for vaginal administration may be presented as pessaries, 
tampons, creams, gels, pastes, foams or sprays containing in addition to the active 
ingredient such carriers as are known in the art to be appropriate. 
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Uquid form preparations include solutions, suspensions, and emulsions, for example, 
water or water-propylene glycol solutions. For example, parenteral injection liquid 
preparations can be formulated as solutions In aqueous polyethylene glycol solution. 

The compounds according to the present invention may thus be formulated for 
parenteral administration (e.g. by Injection, for example bolus injection or continuous 
infusion) and may be presented in unit dose fomi in ampoules, pre-filled syringes, 
small volume infusion or in multi-dose containers with an added presen^ative. The 
compositions may take such forms as suspensions, solutions, or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as suspending, stabilising 
and/or dispersing agents. Alternatively, the active ingredient may be in powder form, 
obtained by aseptic isolation of sterile solid or by lyophilisation from solution, for 
constitution with a suitable vehicle, e.g. sterHe. pyrogen-free water, before use. 

Aqueous solutions suitable for oral use can be prepared by dissolving the active 
component in water and adding suitable colorants, flavours, stabilizing and thickening 
agents, as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the finely 
divided active component in water with viscous material, such as natural or synthetic 
gums, resins, methylcellutose. sodium carboxymethylcellulose. or other well known 
suspending agents. 

Also Included are soHd form preparations whteh are intended to be converted, shortly 
before use. to liquid form preparations for oral administration. Such liquid fomis include 
solutions, suspensions, and emulsions. These preparations may contain, in addition to 
the active component, colorants, flavours, stabilizers, buffers, artificial and natural 
sweeteners, dispersants. thickeners, solubilizing agents, and the like. 

For topical administration to the epidermis the compounds according to the Inventfon 
may be formulated as ointments, creams or lotions, or as a transdermal patch. 
Ointments and creams may. for example, be formulated with an aqueous or oily base 
with the addition of suitable tWckening and/or gelling agents. Lotions may be 
formulated with an aqueous or oily base and will in general also contain one or more 
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emulsifying agents, stabilising agents, dispersing agents, suspending agents, 
thickening agents, or colouring agents. 

Formulations suitable for topical administration in the mouth include lozenges 
Lprisingac«.e agent inaflavouredbase. usually suaose and acacia ort«.ga^^^^^^ 

pasties comprising the active ingredient ^ an inert base such as gelatin and glyce^^^^ 
Tsucrose and acacia: and mouthwashes comprising the active ingredient .n a suitable 
liquid carrier. 

solutions or suspensions are applied directly to the nasal cavity by conventional 
means, for example with a dropper, pipette or spray. The fomiulations may be 
provided in single or multidose torn.. In the latter case of a dropper or p.pet^e. th.s rnay 
he achieved by the patient administering an appropriate. predetem>ined volume of the 
solution or suspension. In the case of a spray, this may be achieved for example by 
means of a metering atomising spray pump. 

Administration to the respiratory tract may also be achieved by means o1 an aerosol 
fom^ulation in which the active ingredient is provWed in a pressurised pack wrth a 
suitable propellent such as a chlorofluorocarbon (CFC) for example 
dichlorodHluoromethane. trichloK>fluoromethane. or dichlorotetrafluoroethane. carbon 
dioxide, or other suable gas. The aerosol may conveniently also contain a surfac^nt 
such as lecithin. The dose of dmg may be controlled by provision of a metered valve. 

Alternatively the active Ingredients may be provided in the fom, of a dry powder, for 
example a powder mix of the compound in a suitable powder base such as lactose, 
starch, starch derivatives such as hydroxypropylmethyl cellulose and 
polyvinylpyrrolidone (PVP). Conveniently the powder carrier will form a gel .n the nasal 
cavity. The powder composition may be presented in unit dose fomi for example .n 
capsules or cartridges of. e.g.. gelatin, or blister packs fK>m which the powder may be 
administered by means of an inhaler, 

,n fom^ulations Intended for administration to the respiratory tract. Including Intranasal 
formulations, the compound wUl generally have a small particle size for example of the 
order of 5 microns or less. Such a particle size may be obtained by means known .n 
the art, for example by micronization. 
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When desired, formulations adapted to give sustained release of the active Ingredient 
may be employed. 

The phannaceutical preparations are preterably In unit dosage forms. In -^^TJ"! 
preparation Is subdivided Into unit doses containing appropriate quantrties of the active 
component. The unit dosage fomi can be a padcaged preparation, the package 
contling discrete quantifies of preparation, such as pacKeted tablets, capsules and 
powders in vials or ampoules. Also, the unit dosage fom, can be a capsule, tablet, 
cachet, or lozenge itself, or It can be the appropriate number of any of these .n 
packaged form. 

Tablets or capsules for oral administration and liquids for Intravenous administration 
are preferred compositions. 

Methods of treating 

The compounds of the present Invention are. due to their potent chloride channel 
ZZ^- "seful in the treatment of .c.e cell anaemia, brain oedema fol^.ng 
^eL or lors. diahreea. and hypertension (diuretic) as well as other d.sorders 
'ZZL the blockade of ch.o.de channels. The compounds of the _ may 
also be useful in the treatment of allergk. and inflammatory conditions, for the 
promotion of wound healing and the treatment of ulcers. The compoun^ of the 
;ient invention may accordingly be administered toa.ivinganima.body..nd^^^^^^^^^ 

human In need of treatment, alleviation, or elimination of an Indication assoca d w h 
ors^on^toch^Hde channel bk.Klngactivlty.Th. includes esp^^^^^^ 
anaemia, brain oedema following Ischaemla or tumors, diahreea. and hypertension 

r^llsage range areO.1-500 milligrams daily.andespecia,,yl0-70m^^^^^^^^^^ 
daily, administered once or tv.ce a day. dependent as usual upon «,e e^ct mode of 
administration, fom. in which administered, the indk^tion toward whl* the 
administration is directed, the subject involved and the body weight of the sub,e«^^ 

involved, and further the preference and experience of the physican or vetennanan .n 

charge. 
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T.e foltowing exan,>l.s wi» i»us,ra.e *e i™«nto, further, h,«eve,. *ey a-. «. » be 

construed as limiting. 
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EXAMPLE 1 



N-(3-(trifluoromothyl)phenyl)-N'-(2-hydroxy*nltrophenyl)urea 

2-hydroxy-5-nttroan»ine (1.25 g. 8.1 mmol) and 3-(trifluoromethyl)phenyl isocyanate 
(1 00 ml. 7.3 mmol) were added to toluene (50 ml). The reaction mixture was stirred at 
RT overnight, the product filtered off and recrystallized from methanol/water 8:1 (45 
ml). 1 .39 g (56%) of the title compound was isolated. M.p. 226»C (dec). 

The following compounds were prepared in a similar manner: 

N-(3-<trifluoromethyl)phenyl)-N'-(2. 5-dimethoxyphenyl) urea. 
N-(3-(trifluoromethyl)phenyl)-N'-(2-methoxy-4-(phenylamino)phenyl)urea. 

N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy-4-nltrophenyl) urea. M.p. ISQ-aOO-C. 
N-(3-(trifluoromethyl)phenyl)-fr-(2^droxy-5<hlorophenyl) urea. M.p. 171-173-0. 
N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy-5-tert-butylphenyl) urea. M.p. 173-174°C. 
N-(3-(trifluoromethyl)phenyl)-N--(2-hydroxy-5-methoxyphenyl) urea. M.p. 153-154«C. 
N-(3-(trifluoromethyl)phenyl)-N'-(2-methoxy-5-(tr»luoromethyl)phenyl) urea. M.p. 192- 

194*C, 

N-(3-(trifluoromethyl)phenyl)-N'-(3-hydroxy-2-naphthyl) urea. M.p. 184-188''C (dec). 
N-(3-(trrtluoromethyl)phenyl)-N'-(2-hydroxy-1-naphthyl) urea. M.p. 187-189-C (dec). 
N-(3-(trifluoromethyl)phenyl)-N'-(2-methoxy-5-chlorophenyl) urea. M.p. 169-171-0. 
N-(3-(trifluoromethyl)ph8nyl)-N'-(2-hydroxy-6-nitrophenyl) urea. M.p. 174-175-C. 
N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxyphenyl) urea. M.p. 178-179»C. 
N-(3-(trifluoromethyl)phenyl)-N'-(2. 5Klimethoxy-4.nitrophenyl) urea. 
N-(3.(trifluoromethyl)phenyl)-N'-(2-hydroxy-3-nitrophenyl) urea. M.p. 223-224-C. 
N-(3-(trHluoromethyi)phenyl)-N'-(2-hydroxy-4-chlorophenyl) urea. M.p. 173-174-C. 
N-(3-(trHluoromethyl)pheny1)-N'-(2-methoxy-5-methoxycarbonyl-4-nitrophenyl)urea. 

N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy-5-chloro-4-nitrophenyl) urea. M.p. 201- 
203''C. 

N-(3-(trlfluoromethyl)phenyl)-N'-(2-methoxy-5-methoxycart)ony«phenyl)urea. 
|«4-(3-{trifluoromethyl)phenyl)-N--(2.methoxy-4-nitro-5-carboxyphenyl)urea. 
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EXAMPLE 2 



N-(3-(trlfluoromethyl)phenyl)-N'-(2-hydroxy-4-aminophenyl) urea. 

N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy-4-nltrophenyl) urea (1.00 g, 2.9 mmol) was 
subjected to catalytic reduction in tetrahydrofuran (50 ml) using 5% palladium on 
carbon (0.20 g). The reaction mixture was filtered through a path of celite. Evaporation 
of the filtrate and subsequent recrystallization of the crude product from 
methanol/water 1:1 (50 ml) afforded the title compound. 0.68 g (75%) of the title 
compound was isolated. M.p. 200-202''C. 



N-(1 •naphthyl)-N*"{2-*hyclroxy-5-(trifluoronnethyl)pheny I) urea. 

2-hydroxy-5-(trlfluoromethyt)aniline (0.12 g, 0.7 mmol) in toluene (3 ml) was added to a 
solution of alpha-naphthyl isocyanate (0.11 g, 0.7 mmol) in toluene (3 ml). The reaction 
was stirred at RT overnight and the product filtered off. 0.17 g (72%) of the title 
compound was isolated. M.p. 205-207''C. 



N-<2-inethoxy-5-chlorophenyl)-3-(trifluoromethyl)phenylacetic amide. 

Dicyciohexyicartxxiitmide (2.20 g, 10.7 mmol) was added to a solution of 3- 
(trifluoromethyl)phenylac6tlc acid (2.00 g. 9.8 mmol) and 5-chloro-2-methoxyaniline 
(1.55 g, 9.8 mmol) in dichloromethane (50 ml). The reaction was stirred at RT 
overnight. The reaction mixture was filtered and the filtrate evaporated to dryness. The 
residue was recrystallized from methanol/water 2:1 (30 ml). 2.05 g (61%) of the title 
compound was isolated. 

The following compound was prepared in a similar manner. 

N-(3-(triftuoromethyl)phenyl)-2-methoxy-5-chlorophenyiacetic amide starting from 3- 
trifluoromethylphenylamine and 2-methoxy-5-chlorophenyiacetic acid. 



EXAMPLE 3 



EXAMPLE 4 
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EXAMPLES 

N-(3,5-dlchlorophenyl)-NH2-methoxy-5-(trlfluoromethyl)phenyl)urea 

3,5-dichtorophenyl isocyanate (0.94 g, 5.0 mmol) In toluene (10 ml) was added to a 
solution of 2-methoxy-5-(trifluoromelhyl)anlline (0.96 g. 5.0 mmol) in toluene (10 ml). 
The reacUon was stirred at RT for 1 hour and the product filtered off. 1 .20 (63%) of the 
title compound was isolated. 

EXAMPLE 6 

IH5.6,7,8-tetrahydro-1.naphthyl).N.(2-methoxy-5-(trlfluoromethyl)phenyl)urea. 

2- mBthoxy-5-(trifluoromethyl)phenyl carbamoylchloride (0.81 g. 3.2 mmol), 1-amino- 
5.6.7.8-tetrahydronaphtalene (445 ml, 3.2 mmol) and triethylamine (446 ml, 3.2 mmol) 
were added to chloroform (20 ml) and the resulting mixture was stirred at RT overnight. 
The reaction mixture was poured into water and extracted with ethyl acetate. The 
solvent was evaporated in vacuuo and the residue recrystallized from toluene (20 ml). 
0.45 g of the title compound was isolated. 

EXAMPLE? 

N-(3-(trmuoroinethyl)phenyl)-N-(2-niethoxy-5-(trlfluoromethyl)phenyl) thiourea. 

3- (trHluoromethyl)phenyl isothiocyanate in toluene (0.76 ml. 5.0 mmol) was added to a 
solution of 2-methoxy-5-(trlfluoromethyl)anHlne in toluene (10 ml). The resulting 
reaction mixture was stirred at RT overnight and the product was subsequently filtered 
off. 1.00 g (51%) of the title compound was isolated. 



The following compound was prepared in a similar manner. 
N-(3-(trifluoromethyl)phenyl)-N-(2-methoxy-5-chlorophenyl) thiourea. 




wo 97/45111 



PCT/EP97/02724 



19 



EXAMPLE 8 



N«(3-methoxycarbonylphenyl)-N'-<2-methoxy-5-chlorophenyl) urea. 

N-(3-carboxyphenyl)-N'-(2-methoxy-5-chlorophenyl) urea (3.00 g, 9.4 mmol) was 
suspended in methanol (100 ml). Concentrated sulfuric acid (1 .0 ml) was added and 
the reaction was heated at reflux for 6 hours. The reaction mixture was poured into 
cold (0**C) water (600 ml). Filtration of the suspension afforded the crude product. The 
crude product was purified by column chromatography on silica using 
dichloromethane/ethyl acetate 19:1 as eluent. 2.35 g of the title compound was 
isolated. 



1-(3-(trifluoroinethyl)phenyk3-(2-nnethoxy-5-chlorophenyl) guanidine. 

A mixture of 3-(trifluoromethyl)phenylcyanamtde (2.00 g. 10.7 mmol) and 5-chloro-2- 
methoxyaniline hydrochloride (2.30 g. 1 1.6 mmol) was suspended in acetonitrile (80 
ml). The reaction was heated at reflux for four days. The solvent was evaporated in 
vacuo . The residue was redissolved in dichloromethane (100 ml) and washed with a 
saturated sodium bicartxHiate solution. The crude product was purified by column 
chromatography on silica gel initiaity using dichloromethane as eluent followed by 
dichloromethane/methanol 9:1 as eluent. 2.27 g of the title compound was obtained as 
a dark oil which slowly crystallises. 



N-(3-benzoylphenyl)-N'-(2-inethoxy-5*chlorophenyl) urea. 

A mixture of 5-chloro-2-methoxyphenyl isocyanate (1 .00 g, 5.4 mmol) and 3- 
aminobenzophenone (1.29 g, 6.5 mmol) was stirred in toluene (20 ml) for two days. 
The reaction was filtered and the filter cake washed with toluene. 1 .9 g of the title 
compound was isolated. 



EXAMPLE 9 



EXAMPLE 10 



The following compounds were prepared in a similar manner. 
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N-(3-carbamoylphenyl)-N'-{2-methoxy-5-chlorophenyl)urea. 
NK3^trifluoromethoxy)phenyl)-N'-(2-methoxy-5-chlorophenyl)urea. 
N-(3-methylphenyl)-N'-(2-rT»ethoxy-5-chlorophenyl)urea, 
N-(3-hydroxyphenyl)-N'-(2-methoxy-5-chlorophenyl)urea. 
N.(3-nitiophenyl)-N'-(2-me1hoxy-5-chlorophenyl) urea, and 
N-(3-cart)Oxypheny«)-N'-{2-methoxy-5-chlorophenyl) urea. 

EXAMPLE 11 

NK3Ktrlfluoromethyl)phenyl)-NX2-hydroxy^phenylamlno)pheny1)u 

To a cold (0«C) suspension of N-(3-(trifluorom8thyl)phenyO-N'-(2-methoxy-4- 
(phenylamino)phenyl) urea (1.00 g. 2.5 mmo«) in dichtoromethane (50 ml), boron 
tribromide (0.48 ml. 5.1 mmol) wae added. After the addition of boron tribromlde the 
tee bath was removed and the reaction mixture was stirred lor 3 hours at RT. The 
reaction was poured on tee (10 ml) and 1 M sodium bicarbonate (50 ml) was added. 
The aqueous phase was extracted with ethyl acetate (50 ml) and the organic phase 
dried over magnesium sulfate. 1 .05 g cnide product was obtained. The crude product 
was purified by column chromatography on silica gel using petroleum ether/ethyl 
■ acetate 1:1 as eluent. The partly purified product (0.61 g) was recrystallized from 
ethanol/water 1 :1 (20 ml). 0.20 g (21%) of the title compound was Isolated. M.p. 166- 
168°C. 

The following compounds were prepared In a similar manner. 

N-(3-(trifluoromethyl)phenyl)-N'-(2. 5-dihydroxyphenyl) urea. M.p. 165-168-C. 
N-(3.(trifluoromethyl)phenyl)-N'-(2-hydroxy-5.(trifluoromethyI)phenyl) urea. I^.p. 160- 

162«C, 

N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy-5-chlorobenzyl) urea. M.p. 56-66-0. 
N-(3-(trifluoromethyl)phenyl)-N'.(2.3Klihydroxybenzyl) urea. M.p. 159-161«C. 
N-(2-hydroxy-5-chlorophenyl)-3-(trifluoromethyl)phenylacetic amide. M.p. 148-153"C. 
N-(3 5-dtehlorophenyl)-N'-(2-hydroxy-5-(trifluoromethyl)phenyl) urea. M.p. 202»C. 
N-(5 6 7.8-tetrahydro-1-naphthyl)-N'-(2-hydroxy-5-(trifluoromethyl)phenyl) urea. 
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N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy-5-(trifluoromethyl)phenyl) thiourea, M.p. 
124-125*0, 

N-(3-methylphenyl)-N'-(2-hydroxy-5-chlorophenyl) urea, M.p. 179-180'*C, 
N-(3-hydroxyphenyl)-N'-(2-hydroxy-5-chlorophenyl) urea, 
N-(3-nitrophenyl)-NX2-hydroxy-5-chlorophenyl) urea. M.p. 194-196*'C, 
N-(3-benzoylphenyl)-N*-(2-hydroxy-5-chlorophenyl) urea, M.p. 205-206**C, 
N-(3-(trifluoromethoxy)phenyl)-N'-(2-hydroxy-5-chlorophenyl) urea. M.p. 158-1 59^*0, 
N-(3-(trifluoromethyl)phenyl)-N*-(2-hydroxy-5-methoxy-4-nitrophenyl) urea. M.p. 220- 
222<>c, 

N-(3-(trifluoromethyl)phenyl)-N*-{2, 4-dihydro)cyphenyl) urea, M.p. 179-180**C, 
N-(3-(trifluoromethyl)phenyl)-N'-{2-hydroxy-4-methoxyphenyl) urea, M.p. 176-177*0. 
N-(3-(trifluoromethyl)phenyl)-N'-(2-hydroxy'5-chlorophenyl) thiourea, 
1-(3-(trifluoromethyl)phenyl-3-(2-hydroxy-5-chlorophenyl) guanidine, M.p. 172-174"0. 
and 

N-(3-(trifluoromethyl)phenyt)-2-hydroxy-5-chlorophenylacetic amide, M.p. 148-150^0. 
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We Claim: 

1 The use of a compound having the formula 




R'' 



or a phamiaceutically acceptable salt thereof 
wherein 

R^ r', R" and R* are each independently selected from hydrogen: alkyi; 
cycloalkyi; cycloalkylalkyi: alkenyl; alkynyl; alkoxy: hydroxy: halogen: trifluoromethyl: 
trifluoromethoxy: cyano: nitro: amino; and aryl. aralkyl. arylamino. aryloxy. aryl-CO-. or 
heteroaryl. wherein the aryl and heteroaryl groups may be substituted one or more times 
with substituenis selected from alkyi, cydoalkyl. cycloalkylalkyi. alkenyl. alkynyl. hydroxy, 
alkoxy. halogen, trifluoromethyl. trifluoromethoxy. cyano. nitro and ammo; or R^and R^ or 
R* and R* together form a fused 4 to 7 membered carbocyclic ring which may be 
unsaturated, or partially or fully saturated while the other substituents R^ R^ R* and R*^ 
is as defined above; 

Y is -CO-. -CS-. -SO2-. or -C(=N-R'')-. wherein R" is hydrogen, alkyl. or cyano; 
X is -NH-. -CH2-NH-. -SOrNH-. or CH2; 

Z is -NR'-. -0-. -CH=CH.. -N=CH.. -CH=N-. or -NR"-CHr: wherein R* is hydrogen, or 
alkyl; 

and 

pii pi2 pi3 p»4 pi5 gaph independently selected from hydrogen; alkyl; 
cycloalkyi; cycloalkylalkyi; alkenyl; alkynyl; alkoxy; hydroxy; halogen; trifluoromethyl; 
trifluoromethoxy; cyano: nitro; amino; and aryl. aralkyl. aiylamino. aryloxy. aryl-CO-. or 
heteroaryl. wherein the aryl or heteroaryl group may be substituted one or more times 
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With substituents selected from alkyi, cycloalkyL cydoalkylalky, alkenyl, alkynyl, hydroxy, 
alkoxy, hak>gen, trifluoromethyl, trifluoromethoxy, cyano, nitro and amino; or one of R^^ 
and R^^, R'^ and R'^ R^^and R^*or R^* and R^® together form a fused 4 to 7 membered 
carbocyclic ring whk:h may be unsaturated, or partially or fully saturated while the other 
substituents R^\ R^^. R", R^*and R^* is as defined above, for the preparation of a 
medicament for the treatment of a disorder or disease of a living animal body, including a 
human, which disorder or disease is responsive to the bk>ckade of chlorkie channels. 

2. The use of a compound according to claim 1 for the preparation of a 
medicament for the treatment of sickle-cell anaemia, brain oedema following 
ischaemia, or tumours, diahreea, hypertension (diuretic) and glaucoma. 

3. The use of a compound according to claim 1 for the preparation of a 
medicament for the treatment of allergic or inflammatory conditions and ulcers. 

4. A method for the treatment of a disorder or disease of a living animal body, 
including a human, which disorder or disease is responsive to the blockade of chloride 
channels, comprising administering to a living animal body in need thereof a 
therapeutically effective amount of a compound having the formula 



or a pharmaceutically acceptable salt thereof 
wherein 

R^, R^, R^and R^ are each independently selected from hydrogen; alkyI; 
cycloalkyi; cycloalkylalkyi; alkenyl; alkynyl; alkoxy; hydroxy; halogen; trifluoromethyl; 
trifluoromethoxy; cyano; nitro; amino; and aryl, aralkyi, arylamino. aryloxy, aryl-CO-, or 
heteroaryl, wherein the aryl or heteroaryl group may be substituted one or more times 
with substituents selected from alkyI, cycloalkyi, cycloalkyfalkyl, alkenyl, alkynyl, hydroxy, 
alkoxy, halogen, trifluoromethyl. trifluoromethoxy: cyano, nitro and amino; or R^and R^ or 
R^ and R^ together form a fused 4 to 7 membered carbocyclic ring which may be 
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unsaturated, or partially or fully saturated while the other substituents R^ R . R and R 
is as defined at>ove: 

Y is -CO. -CS-, -SOa-. or -C(=N-R')-. wherein R* is hydrogen, alkyl. or cyano; 
X is -NH-. -CH2-NH-. -SO2-NH-. or -CHr; 

Z is -NR'-. -0-, -CH=CH-. -N=CH-. -CH=N-. or -NR^-CH^-. wherein R* is hydrogen, or 
aUcyl; 

R". R". R". R" and R"are each independently selected from hydrogen; alkyl; 
cycloalkyi: cycloalkylalkyl; alkenyl; alkynyl; alkoxy; hydroxy; halogen; trifluoromethyl; 
trifluoromethoxy; cyano; nitro; amino: and aryl. aralkyl. aiylamino. aryloxy. aryl-CO-. or 
heteroaryl. wherein the aryl or heteroaryl group may t>e substituted one or more times 
with substituents selected from alkyl. cydoalkyl. cyctoalkylalkyl. alkenyl. alkynyl. 
hydroxy, alkoxy. hatogen. trifluoromethyl. trifluoromethoxy. cyano. nitro and amino; or 
one of R" and R«. R« and R". R" and R'^ or R^" and R^^ together form a fused 4 to 7 
membered carbocydic ring which may be unsaturated, or partially or fully saturated 
while the other substituents R". R'^ R'^ R^and R« is as defined above. 

5 A method for the treatment of a disorder or disease of a living animal body 
which disorder or disease is sickle-cell anaemia, brain oedema following ischaemia. or 
tumours, diahreea. hypertension (diurette) or glaucoma comprising administering to a 
living animal body, including a human. In need thereof a therapeutically effective 
amount of a compound according to claim 4. 

6. A method for the treatment of a disorder or disease of a living animal body 
which disorder or disease is allergic or inflammatoiy conditions or ulcers comprising 
administering to a living animal body, including a human, in need thereof a 
therapeutically effective amount of a compound according to claim 4. 



ll^ltNATIONAL SEARCH REPORT 

^^^^ 1 PCT/EP 



Application No 

97/02724 



r|pCLi«s.F.<>.T.oN OF SUBJECT MgTje- ^gjg A61K31/24 A61K31/165 A61K31/155 



A61K31/19 



„ u.^.on^ p — - »" """"" 

I B. FIELDS SEARCHED d^aftoton .ymb ST 

' IPC 6 A61K 



ElccBtmc datt b*M 



, where pimeical, toKh tcnns locd) 



r DCKaiM ENTCCONSIDER ED TO BE RELEVANT 

WO 94 22807 A (NEUROSEARCH AS ;OLESEN 
SOEREM PETER (OK); MOLDT PETER (DK): 
PEDERS) 13 October 1994 
see claims; examples 

US 5 234 922 A (WELSH MICHAEL J ET AL) 10 
ferfolSS's. line 5 - line 8; claims 1.6 

-/-- 



RelevaiA to claim No. 



1.2.4.5 



1,2.4.5 




It KT/ISA/aiO (tMond ihetl) 4Jtily 



page 1 of 2 



\T10NAL SEARCH REPORT 



I j.,^^ . ■>OCUME>4T5 CO NSIDERED TO BE Kbue^r^..^ _ 

U. 



CHEMICAL ABSTRACTS, vol. 107, no. 
14 September 1987 
Colwrbus, Ohio, US; 

abstract no. 89293, rhannel 
WANGEMANN, P. ET AL: "Chloride -channel 
SVockers in the thick ascending imb of 
the loop of Henle. Structure-activity 
relationship" 
XP002038e36 

cited in the application 

TpFtSlSfARCH. (1986). 407 (SUPPL. 2), 
S128-S141. 

WO 96 08242 A (CHILORENS MEDICAL CENTER) 
21 March 1996 
see claims 




Imcf lul Applieaaon No 

PCT/EP 97/02724 



I Relevant to claim No. 



1-6 



1-6 



INTERNATIONAL SEARCH REPORT 



{ H^^nal ipplic&lion No. 

PCT/EP 97/02724 



Box I Observations where certain daims were found unsearchable (Continuation of item I of fir st sheet) 

This Internauonal Seiich Report has not been eiublished in respect of oeriain claims uniter Article 17C2)(a) for the followtng reasons: 
I I I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although clalns 4-6 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

^' ^l»^c'ihey lelite lo pans of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, spedflcally: 



^* ^ ^ bcouue'ihey are dependent claims and are not drafted in accordance with the second and third scntcnees of Rule 6.4(a). 

Box II Observaltons where imity of invention is lacking (CoatinuatioD of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this naemaiional application, as follows: 



□ As all required additional search fees were timely paid by the a^klicant. thU International Search Report covers all 
searchable claims. 



2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1— I covers only those claims for wfaidi fees were paid, speafically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restttded to the invention first mentioned in the daimr, h is covered by claims Nos» 



Rtwlc en Pretest | [ The additional search fees were accompanied by the applicant's protest 

[ I No proust accompanied the payment of additional search fees. 



Form f>CT;iSA.llO (continuation of first sheet (1» (July 1992) 



intJKItional search report 

Infomution on ptfecnt ftrnily membws 



Puent documcni 
avti in search report 



Publiotaan 
dale 



WO 9422867 A 



13-10-94 



I Inttn .ul Appbcaaoo No 

PCT/EP 97/62724 



Patent family 
ii i e i nb « r(») 



AU 
CA 
EP 
FI 
JP 
NO 



6537894 
2160128 
0693653 

954746 
8516448 

953956 



Publication 
date 



24-10-94 
13-10-94 
24-01-96 
17-11-95 
05-11-96 
07-12-95 



US 5234922 


A 


10-08-93 


NONE 




WO 9608242 


A 


21-03-96 


AU 3634795 A 
EP G781128 A 


29-03-96 
62-07-97 



Form PCT/ISA/3IB (ptimit fimily •na**) (luly 1**^) 



